The study was conducted with the purpose of the comparative analysis of production performance and carcass quality of two coloured broiler genotypes of differentiated genetic potential for growth (Redbro and Redbro Naked Neck) in conditions of intensive feeding, as well as determining the effect of housing system (free range and poultry house) on fattening performance of Redbro broilers. Production performance is presented in the two control periods (days 42 and 84). Carcass quality was analysed at 84 days old broilers based on carcass conformation, yield, share of valuable parts and abdominal fat content. Redbro and Redbro Naked Neck broilers had different growth intensity according to the phases of the experiment, but at the age of 84 days, their body weight did not differ significantly (3382.44g to 3236.0g). Lower efficiency of food utilization (3.08 kg to 2.79 kg) and improved vitality (100 % vs. 97.33 %) was found in Redbro Naked Neck broilers. In terms of carcass quality, there were no significant differences except in the share of wings. The positive impact of growing Redbro broilers in the poultry house was determined on the body weight (p< 0.05), feed efficiency and broiler mortality, which resulted in higher production index (169.83 vs. 140.37) compared to free range reared Redbro chickens. The differences in carcass quality were determined on the basis of better conformation, a small share of the wings but also lower yields of classically dressed carcasses of broilers Redbro reared in the poultry house.
Introduction
The largest part of the total market oriented production of chicken meat still is in intensive broiler production conditions and in this respect the continuous increase of the genetic potential for growth of fast-growing broiler genotypes is important. In addition to other necessary technological prerequisites, the maximum production efficiency is provided, which guarantees the lowest price of the product. On the other hand, demands for high quality, safe and healthy food that is produced in accordance with the principles of animal welfare, have caused numerous studies with the aim of comparative analysis of commercial and slow growing genotypes in terms of unconventional production Ristić and Damme, 2002; Grashorn and Serini 2006; Owens et al., 2006) and the development of technological processes to produce chicken meat of special quality (Škrbić et al., 2010) . Previous studies of chicken meat production in the revitalized traditional production system in our country, based on the available, few indigenous chicken breeds, pure breeds and some imported slow growing genotypes, resulted in significantly lower final body weight and meat yield (Pavlovski et al., 2009b; Pavlovski et al., 2012; Blagojević et al., 2009 ) in relation to the conditions of intensive production, which significantly raises the price of the product. Taking into account the results of a survey on consumer willingness to allocate more money for products from nonintensive production systems (Rodić et al., 2003) , there is a need to balance between productivity and product quality, and in this regard selection of the appropriate genotype and adjustment of technological process are very important. To this end, a study was performed of the effect of extended fattening of fast growing broiler genotypes in extensive production conditions (Bogosavljević-Bošković et al., 2007) and an analysis of the production performance of our autochthonous breeds in meat production (Pavlovski et al., 2009a) . Owing to the significant development of the part of the world poultry meat market originating from non-intensive housing systems, some breeding companies have created several different genotypes of broilers of slow and moderate growth, i.e. of differentiated genetic potential for growth, with feathers in colour and adapted to different conditions and production targets.
The objective of the study was a comparative analysis of production performance and carcass quality of two coloured broiler genotypes with differentiated genetic potential for growth in conditions of intensive feeding, and to determine the impact of housing system on fattening performance of medium-fast growth broilers.
Materials and methods
The experiment was conducted using the Hubbard coloured broilers, genotypes Redbro and Redbro Naked Neck, genetically predisposed to different intensity and speed of growth. In the first phase of the experiment, up to 42 days of age, broilers were reared in floor system in a box with a stocking density of 12 birds/m 2 , 50 heads/box and 3 repetitions, in total 150 birds per genotype. In addition, another 150 Redbro broilers were included with the same housing conditions in the facility until the slaughter age (84 days). Intensive feeding conditions were used in order to maximize growth and achieve better fattening performance (starter 22.2% CP and 3100 Kcal/kg; Grower 19.4 % CP and 3110 Kcal/kg and finisher, containing 17.3 % CP and 3170 Kcal/kg). The light program was following: the period 0-7 days 23L:1D and thereafter 16L:4D:2L:2D. In the second phase of the experiment, in the period from 43-84 days of age, broilers were reared in the free range system. Also at this stage of the experiment, the diet was based on the complete mixture (17 % CP, 3170 Kcal/kg) and broilers in the poultry house with range had free access to pasture 10m 2 /bird. Control of body weight was performed by measuring individual broilers at the age of 42 and 84 days, while group food consumption was recorded for genotypes and therefore only the average feed conversion is presented. Mortality were recorded daily by the box, i.e. genotype. The production index was calculated according the following formula:
Body weight, kg x (100 -% mortality) x 100
The investigation of the carcass quality, based on measures of carcass conformation (Pavlovski et al., 2006) , yields of classically dressed carcass, carcass ready to roast, carcass ready to grill, share of valuable carcass parts (breasts, thighs, drumsticks, wings) and abdominal fat content in the carcass, which are expressed relative to body weight of broilers at slaughter, was performed on a random sample formed of 12 broilers (6 per gender) per genotype, i.e. the housing system for Redbro broilers.
Statistical analysis was performed by analysis of variance in the software program Statistica (Stat.Soft, Inc. version 6). Data expressed in percentages were previously transformed to arcsin. The evaluation of significance of mean values was performed using the Tukey test.
Results and Discussion
Control of production performance of Redbro and Redbro Naked Neck broilers at the age of 42 days (Table 1) showed significantly higher body weight and lower food efficiency of Redbro chickens. Intensive growth of Redbro Naked Neck broilers in the second phase of the experiment resulted in final body weight without significant statistical difference compared to Redbro broilers in free range system of rearing, at the age of 84 days (Table 2 ). Feed conversion ratio was worse in Redbro Naked Neck, as opposed to the vitality of these chickens. Growing broilers at constant high temperatures can have an adverse effect on the growth rate and the differences between the genotypes associated with the genetic potential for growth (Yalcin et al., 1997) . In conditions of summer temperature and free range rearing, Redbro Naked Neck broilers had more intensive growth thanks to favourable expression of gene for naked neck (Na), which provides better adaptability to conditions of high ambient temperature. A hundred percent vitality of these birds can be correlated with the results of Rajkumar et al. (2010) which have established the superiority of naked neck genotypes of chickens (NaNa and Nana) in immune status, all production traits and carcass quality in tropical climatic conditions. The results of our experiment indicated a tendency of better adaptation Redbro Naked Neck broilers in free range growing conditions, and complete concordance with the results of other studies is lacking as a result of moderate climatic conditions. Similarly, the effect of housing system on performance of Redbro broiler was manifested largely through environmental conditions, primarily temperature. The positive impact of rearing in the poultry house was found on body weight (p<0.05), feed efficiency of broiler and mortality, which resulted in higher production index compared to free range reared Redbro broilers. Research results confirmed earlier studies (Škrbić et al., 2007) regarding the manifestation of the positive effect of growing conditions in the poultry house on body weight of Redbro broilers. Thanks to an intensive program of feeding during the experiment, significantly higher final body weights of Redbro broilers were achieved in both rearing systems in relation to the results of previous research. Based on index values of carcass conformation measures shown in Table 3 , higher values in Redbro broilers can be stated, which are the result of higher body weight, but also the lack of statistical confirmation of the established differences between genotypes. Similar situation was regarding the data for pre slaughter body weight, carcass yields -conventional dressed carcass, carcass ready to roast and ready to grill and the share of abdominal fat. Uniform relative carcass yields of two genotypes of moderate growth were recorded in the survey by Blagojević et al. (2009) , whereas significant differences were determined only relative to slow growing genotype.
Significant influence of the rearing system was exhibited in all index values of carcass conformation measures (Table 4 ) through a positive effect on body weight of Redbro chickens reared in the poultry house. However, in regard to carcass yield of conventionally dressed carcass, significantly higher value (p<0.05) was found in the free range system of rearing Redbro broilers. Other indicators of carcass yield were very similar for both systems of rearing, and consistent with the research results Mikulski et al. (2011 ), Wang et al. (2009 who have showed that free range rearing system has not adversely affected the carcass yield of broiler chickens. Share of abdominal fat as expected was higher (p>0.05) in the carcass of chickens reared in the poultry house, as a result of less physical activity. Shares of major carcass parts in pre-slaughter body weight are shown in Table 5 . Based on data for genotypes Redbro and Redbro Naked Neck can be stated the difference (p <0.05) in the share of wing can be concluded, as well as statistically unconfirmed but highly significant difference in the share of the breast. Effect of rearing system also exhibited a statistically significant difference in the share of wings. In comparison with the results of Škrbić et al. (2007) , a significantly higher share of the breast was identified, indicating a possible genetically predisposed conformational changes in Redbro broilers, which are important because the slower growing broiler genotypes are characterized mainly by the higher share of less valuable carcass parts compared to the fast-growing broilers (Mikulski et al. 2011 ). 
Conclusion
Based on the presented results, it can be concluded that the studied types of Redbro broilers (with plumage and naked neck) had different intensity of growth in certain phases of the experiment, which finally resulted in non-significant differences in body weight. There is a tendency of better adjustment of Naked Neck-type broiler chickens to free range growing conditions, which would probably be more pronounced in the extreme summer environment conditions. In regard to carcass quality, there were no significant differences except in the share of wings and non-significant but important difference in the share of the breast.
Controlled conditions of rearing in the poultry house positively affected the production performance through body weight and carcass conformation of Redbro broilers.
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Rezime
Istraživanje je sprovedeno sa ciljem uporedne analize proizvodnih performansi i kvaliteta trupa dve provenijence brojlera diferenciranog genetskog potencijala za porast (Redbro i Redbro Naked Neck) u uslovima intenzivne ishrane, kao i utvrđivanja efekta sistema gajenja (na ispustu i u objektu) na tovne performanse Redbro brojlera. Proizvodne performanse su prikazane u dva kontrolna perioda (42 i 84 dana). Kvalitet trupa analiziran je na osnovu konformacije, prinosa, udela vrednijih delova i sadržaja abdominalne masti. Redbro i Redbro Naked Neck brojleri su imali različit intenzitet porasta po fazama ogleda ali se u starosti 84 dana njihove telesne mase nisu značajno razlikovale (3382.44g prema 3236.0g). Manja efikasnost korišćenja hrane (3.08kg prema 2.79kg) i bolja vitalnost (100% prema 97.33%) utvrđena je kod Redbro Naked Neck brojlera. U pogledu kvaliteta trupa, nisu utvrđene značajne razlike osim u udelu krila. Pozitivan uticaj gajenja Redbro brojlera u objektu utvrđen je na telesnu masu (p<0.05), efikasnost korišćenja hrane i mortalitet brojlera, što je rezultiralo i većim proizvodnim indeksom (169.83 prema 140,37) u odnosu na Redbro piliće gajene na ispustu. Razlike u kvalitetu trupa su utvrđene na osnovu bolje konformacije, manjeg udela krila ali i manjeg prinosa klasično obrađenog trupa Redbro brojlera gajenih u objektu.
